The mechanisms underlying a striking diastolic predominance of left ventricular 6 coronary arterial blood flow have been the subject of intensive investigation for many years, 7 starting with the first reliable measurements of phasic coronary arterial flow by Gregg and 8 Green in 1940 (9). Subsequent detailed and elegant experimental studies (3, 20, 23-25) have 9 shown that an increased coronary perfusion pressure during systole is counteracted by a rise waves that increase pressure and velocity, 2) forward-running decompression waves that 25 decrease pressure and velocity, 3) backward-running compression waves that increase 26 pressure but decrease velocity, and 4) backward-running decompression waves that decrease
Green in 1940 (9). Subsequent detailed and elegant experimental studies (3, 20, 23-25) have 9 shown that an increased coronary perfusion pressure during systole is counteracted by a rise 10 in intramyocardial pressure which not only throttles, but actively pumps, blood out of the 11 coronary microcirculation. With ventricular relaxation, perfusion pressure decreases but the 12 accompanying lower extravascular compression results in a prominent diastolic surge of 13 coronary flow. Coronary wave intensity analysis was subsequently extended to the clinical sphere by 40 Davies et al (6), using Doppler and high-fidelity pressure sensors mounted singly or in 41 combination on guidewires that were inserted into a coronary artery during cardiac 42 catheterization. This and subsequent studies suggested that a backward decompression wave, 43 which was a manifestation of distal suction generated by ventricular relaxation and 44 untwisting, was the dominant wave responsible for the surge in blood flow that occurred 45 while blood pressure was falling in early diastole (6, 10). Moreover, this wave appeared to 46 have considerable clinical significance, as its magnitude was reduced in hypertension-related 47 left ventricular hypertrophy in proportion to the degree of hypertrophy (6), and increased with 48 elevations in coronary flow that occurred with rises in heart rate during exercise (13) or after 49 cardiac resynchronization therapy in patients with heart failure (11). Furthermore, the 50 amplitude of this wave was not only reduced in proportion to the extent of myocardial 51 infarction in acute coronary syndromes, but was also predictive of myocardial recovery in the 52 territory of the infarct-related artery (8).
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A major factor limiting wider clinical use of coronary wave intensity analysis to date, 54 however, has been the need to acquire blood pressure and velocity measurements invasively The clinical value and utility of non-invasive coronary wave intensity will be greatest if 104 the method used to derive it is accurate (i.e. qualitatively and quantitatively reproduces wave 
